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(ti*JS2] mmiztsmmmmmiizmm 

imsm ] b Tii'a ymRx//xii^<^m^mzt'f- 
^$fLS*s<7)-^*»*io. 2~o. 4a«%fs>sii* 

2 -c'^ imsm 1 wM<7MmM. 

im^m ] t T)i'vymRx//xii^<^m^mzff 

^ 1 ~ 5 <7)V ^-rtii)^ 1 3SlcE«iO#tt«8S?S. 
(A) xyh'hJfv-y-^ftj&^'O. 03EU(xyHhdf 
X ) / 1 0 m g JUT. ( B ) 
JliSV^TO. 01%WT. (C) «^**«20ppmUl 
T, (D) ^ yn^'R^m 0 . 1 %tlT. ( E ) fiM 
¥i^:«-^**^'5 0 0. 0 0 0~4, 0 0 0, 0 0 0, 

iwim 7 1 1 7)vu ymm/x\i^(m^m^zfi 

^$ai>^c7)a»^fe)t}i^l;*^\ 50 0, 0 0 0~2. 

2 0 0. 00 ox'hhmim(>%m<^mmmxm. 

[»«3I8 3 1 7)Vuy^m/J.^ti<rimmzm 

^^ixhw,ffma.^wt=f-Ati'(>oo, ooo~i, 2 

00. 000 xhmimetmm^^<M. 

?§!$tlSiB<OM¥%^H^*35«l, 50 0, 0 0 0- 

2. 2 00, 0 0 0T'$>-5.W^«6feig«OW»a?S, 

Cii^^io] \Lr)vuymm/xm<m^mz 
i^«§ai.ieoa*T*^t5)-^**n . 900. ooo~ 

3. 9 0 0. oooxhhm^6tm<^mmm, 

ltW$ixSigcOfiilSttS*n 1 . 0-4 5 ( d 1 /g) 
[il^]S12] fnS7Kffif?ffi«0pH*>'6~8T'$)Si« 

*JS 1 - 1 1 £7)v ^-rix** 1 flicifilco^ffiSsg^. 
[0001] 

^WMmsizmtt. 

[00021 



( 2 ) W^T 11-14 010 3 

2 

[ b 0 0 3 ^mmm<r>zjxw^imm-fhtz 
mz.§'< <nmmi^w^^ hux ^fztiK ^rcmm^j: 
immim±^tix\^^j:\'\ mm. f^^:^9Vy. 
;<f-)\,ruV-YvyW(o;^f-ti^ mt:iz&i$.4-tl 
i3&i}^^^tix\>^i^<, m^mmm^ tx-um 

Sfllg (19 9 1)), 

[ 0 0 0 4 ] #^¥6 - 1 .5 7 3 2 2 /'J 

10 x^X'hhztmim^tix\,^^, :izx^ti. ±m 

mitmmti^mixh utt^^^^nx^^i, t^j:h 

mWK«iSY5YSStt^^lifflfla2:IBV^fcin v 
itrolSi^tC fcV^T , 4 b -Hi)Vif^->V- 1 2 b - S U X 
x-h-1 3a-T-feT-h (PMA) cOttig^ie*^ 

\mm.mmzmmmmznL. m^Mz-m.^ 

t fziir)V'7 9 y^M^maVm^'Bmi^'kTrs I 
T V (0 1** L , WMi\:.^tiX V ^^v ^ b T/V-nymHiit 

5</bOll'tl*SS:WI^U>:tT;I^T'<0in vivo^ 

it'ti b r ;^o ymam^^tix \ ^^v i (7)mmz 
mi>mm<^&mm&mzik^ix\>^^ d i:*>^>, 

[0005] 5fe{cAX#«?g$:?i 

»rijgi:tTffl<r^-c. mfmrniz^ti^mm^mm 

^llMtS:, ^FMSH^Uffi (spinal cord evoked potentia 
liOTTSCEPj ttv^d) im^L. ff«L!t (BS^ 
30 i^(J.Jpn.Orthop.Assoc. ) 71 (8) 51650 (1997)). 
[0006] 

lxm^^fz:^WM^lzi:l^<;)^X'ii. him.sc 
WMtlX-mX'h^Zt'^9r^^ixX\^?>. Li}>Lt£ifi 

•tm^. mmmmi-\-^xii^j:<. Arm 

a?8[<i«-ss», ^fi-a-xm^ ixmm 

[0007] :^mMii±Mcr>mmAifmtK<tj:^ix 
fzhffiX'h'o. m&^mmi:!mt'tr. 

[0008] 

50 [iB12r»^-ri.Jt*£0^S] *^BJ#^>(i. ±tei8M 
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[0009] ( 1 ) h 7)V^ y^tfzlt^crym-mzm 

( 2 ) mkmzmh^mm^^m^tih lo 
( 1 ) tmmwmm. 

( 3 ) Stt#t!Hft«7-y h • ^ti'Mzik^-LX . ^tttl 
<Sf*3B*Hatc»iiit^%€(4£aiSL^>:lit. WM«fS 

m<r)y'vvm^&.tm.LxmAo%i!i±(7m^nh 

\,zmmLtz ( 1 ) tmrnwrnm^. 
[00101 ( 4 ) h 7IVU ymj//xmm!m 

1. zmm^tih^<r>t:^m.ti^Q . 2~o. Amssxx'hh 
{ 1 ) wmmmmm. 

( 5 ) m^'mmcoimmsa^o . 9~i . 2-cj>i. 

( 1 ) IBfi«o«liiyK)SE?a. 20 

[0011] ( 6 ) \i7)vui/wm/x\i^<mmi 

( I ) ~ ( 5 ) <7)v^-m*Hciefjow«i«5i[f8i. 

(A) xyHhdfv>'^*3!)<0. 03EU(xyHh4f 
i^vmfii) / 1 0 m gOT, ( B ) igll^*3!)<m«al^ 
{:fcV>-CO. 0 1%OT, (C) ^-&**>'2 0ppmW 
T, ( D ) ^ yA-;?®^^** 0 . 1 ( E ) a* 

¥%^7^ft*«5 0 0. 0 0 0-4, 0 0 0. 00 0, 

[0012] ( 7 ) h 7iva ymw/x'.t^<m^m 
t^fpsstii»JtioM¥J^^^a*i5 0o. ooo~ 30 

2. 200. OOOT*)!. (6) iBa<OlFM?tgt?a. 
(8) hr;Puyitsy^/X{±-e<03(g1sWJ::i*SSni. 
^<7)a£^%^^M**600, 0 0 0-1, 200. 0 

0 ot-^i. ( 6 ) mjmw^m. 

, 5 0 0. 0 0 0-2. 2 0 
0.00 QX'ht { 6 ) |£i{<7)^«iviSil?ffi. 
[00131 (10) \:.7)VxiyWmf/X\,i^(nm^ 

mzv^m^ixhi&cTims.^m^'f-M.ti^ i . 900. 00 

0-3, 9 0 0. 0 0 OTS)& (6) iemo^?ta 40 

(II) yiTii'uymm/xit^n^^mzm^^fi 
hw^^wmm^ 1 1 . 0-4 5 ( d 1 /g ) T'*i. 

( 6 ) iB«S<0«lt^}S[. 

'(12)|frffi7KttjS?«^pH*i6-8'CJ)l. (1) - 
(11) ^OV^•f^^*<i^Jdi^0^^i^iS?«. 

[00 14] 

[^bhcohjjsco?^®] ot. ^^mnm^zmm-th. 

i>}z7iUaym&X//Xli-t(r)M^lcVf^^tlhmz 50 
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[0015] ( 1 ) 1 7)uaymm/xiifm^&f3 
izff^^titm 

^^wm^nm^imzm^^ ^tit t nvu ymm/x 
\t^<r)m^mzv^^^tihmi. ^&m.i>zm\.^fzt 
^\.zmm,i^w.^'^mmmi>i:^<nx'M . 4 
Wl.ziSl.^■■s^mr£m.^^^m^ . sBt 

So 

[00161 ±lfi*l6HflO#«i«ffiiSl:ffll'>^>tiS t T 
iVuymsC(//X\i^(OWmfi^zff^^fih^li LX. 

mm^z\i. \y:f(n^m^irh\.r)vxnymm/x 

[00 171 (A) xyh'hdfi^y^*5!)«0. 03EU 

(X>-Kbdfi^ymffi) /I OmgOTv (B)RE«* 
**>«fiii«{3fcv^T0. 0 1%WT, (.c)m^M.t>< 
20ppmJJtT. (D) ^y^^^nism^O. l%Jil 
Ts (E) ai:¥%^^**«5 0 0. 000-4, 00 
0, 000. 

[ 0 0 1 8 1 ^rfc. ±ie ( A) - ( E ) mmm& 

J: o Tii^ffll ^ ^>flT US t J; I, t ff)X'h 
v^f>ti|. b T)Vuymc(//X\i^<r>m^mzy^^^fi 

h^<r>i:*)^wm:mtLx. mt\i. m (a) - 

(D)cr)tt«^*U. $<J>tft»^fe>^J-^a*i, 5 0 

0. 000—2. 200, OOOmS, 600, 000 
-1, 200, OOOSSs 1, 500, 000-2, 
20 0, OOOgJS, Xfil, 9 0 0, 0 0 0-3, 9 

0 0,00 ogjt«oh 7)vuymm//x\t^ff)'^tfi 

1. zm^^tihmmfh^iiifiX'th> 

[0 0 1 9 1 ^rfe. hr;Poyi!^MTi^^i^M<i. 

:*rj»ia«. B-3 10-B-3 2K 199 1^ j£JI| 
#B§) tC«-:fV^TfiiR8fi!iSS:iCtliL. Lauren 
t, T.C. et al, Biochim. Biophys. Acta, 42, 476(1% 
0) (lieu? ixfcTi^»5C2rfflV Wfi!r^il*>^>«i^ 

[00201 

[^1] C =0.036 • Mt»- 78 
»7 : Wm^ (dl/g) . M : ^=f-S. 
[ 0 0 2 1 1 ^/C. XV H h^j/>-g?fi{i, Witf 0* 

I^fl ( J I S ) , ^-fb^iSmffliJ, K 8 0 0 8, 
4. 3(7) rxyKh^rv-y^j tioTaiJtt'^S. 

(Jis K 0121) lcJ:o-c, ^y^-'^W^itiD-y 

-a (Lowry, O.C. et aUJ.Biol.Chein. , 193,265(195 
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c 0 0 2 2 ] t^c. :^m(r>wm^mizm^i^tii t 
±ie (A) ~ (E) cmn^^L. ^^mmf^^ 

*ni . 0-4 5 ( d 1 /g ) t'J)l.t T/l'ayKSt/ 

I. 

[0023] *%Bfl£7)^?Sffi?«tCfcV^T, xy H h^f 

[0024] :^^m(r)^mmmzm\'^'^tit t r/wn 
ym.r//xii^<7)m^izrf^^iih^t txti, m 

<7)mBmzi.izmmti^^7/\^vymi- b u "^i^*^ 20 
mL^\ \LT)i'\:tymx//xii^ff)m^mi>zffm 

timcT)^^. mm.mim^^ti-r. mm. mmm 

m. rx^TT—^m^immzmi^-^h-^txmmb. 
imTy^-^Mzx^mir. :i^^y-f\^wkmm 
izxincM. mmry^-^j^mizxiMm. ms 
a. mm i^^^h. -mm) izx^T-m)i<r>^ 

^tm-^h (if^rae 1-8083. !^^f@6i-6 

008 1, tti>BS6 1-2 124 1. f^i;^¥6-832 30 
S.^mmfA. 14 1. 9 7 3.*II#I^5, 4 4 

9. 1 0 4^03) . tfz. mMM^m (xvvr 
vo'v:fjxm) m<r>mmim\^i>mmzi.'>x'm. 
•rswttT^i. {mm^A, 946. 78o, *ii 
mffA. 780. AiAm^m.) . 
[0 0 2 5] :icomt£tr)iuymm/x\i 
^(mmzm^-^tihrni^^iri^mmt tx\t 
■^m^ixx\^hii(r>{,hhcr)-c. zfit:>-^im^^<nt 

mmm.mmaizm\.^izbh^mx'hh, ^coa^t 4o 
t;pp ym.t//xii^(Dm^mzff!^^tim^t:t 
ttmmmmmjmoib. mm. ±ie (a) - 

(D) tC:^f^l!JttS'S^ttT;PoyKt-hU'!7A (HA-N 

a) i-Sr^i-immcom&tLXli. ±it^JM 

» : 6 077-1 2 077 ) , i^^^y OftiffiS. HA-Na 
cOMfi^l^^J-^fi : 6 077-1 2 077) , ^'^ijy^A 
HA-NaCOMi^i^^^S : 1 9 077-3 9 

077 ) #^8sai (») s^otri^^ y (^iiffis. 

. HA-Nai7)M:T%^HFft : 6 077- 1 2 07?) . (tt) 50 
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^^fi: 1 5 377-2 1 377) > ;*t' ^r/UVxT 

ft: 1 9 077-3 9 077) ^S-W^it*<t-#S. 
[002 6] (2)*FM?iiI?S 

[0027] ±tB*5ft*f:Ji, mm. m.(rmm,z 
y^tm^^wmv -y h ■ ^Tfum^^fzscEpmMizx 
i,i'mmmmizii\.^x. mmms^mzscEP^ 
m^bf^miz. mmm<r)^"y h<oscEp<o (sgino) 

mtimtxii^A oxwccom^mmz+mAiTP 

ii^commzffmix^mzhx^iK mmmmizti 

»tl. h T;Pn ymx//Xli^<7)m^mizff^^tihm 
cO-ttmti^O. 1-0. 8aft%SJg, J:')»*L< 

(io. 2-0. Amm%m&. m^mKiio. am 

[0028] :^m<^^um.mzm^x . mmmm<r> 
trji-nymmf/xii-^cDm^mz^fm^ixiucois 

0. lM%*}lT1i. ±iSSCEP<iO|llffl*i+ 

^^^^mcofzibizmmmmmmt^j:^ z t 

10 0 29] ttz. :¥WMmummm^ti±si 

t T;la ymm/Xli^(r>m^mzff^^iimi:t 

mm-i>j;:oizmk^iix^^hziimtL^\ z<ox 

mmtimuo. 9-1. 2X'hizbmtu\ 
[0030] ^mmmmmizii\,^x . mmm 

immmmm-tizttiK'^h, t>!si^mmcr)pH 

mmmi,zm-im^m<. mmmm. mm 

I.. 

[ 0 0 3 1 ] t/i, ^wn<^'mmmi<zii\yx. frie 

tti2:±IE0. 9-1. 2m§.k-t^ZbX\ ±Mlpn<r) 

mm^zm.^mzntmm'mitmf^ z t 
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[ 0 0 3 2 ] § ^ tc, iie+^f'Bcoh r;pn ym.r// 

i:^c7)^*>(mit*nO~l SOOmPa • sX'S)^y\<. 
[0033] ±ia*^BB£0*14?g^S*^/i>^l.«M?ifliE?K 

tcifev^T, miPiiW^mffii^i)Hmm^ i o-i 5 o o 

mPa • smStk-thZbT. *»l«<OgfeV^tt5L*5S 10 

[0034] ^mM<^)^mmBHi. ±ietr/poyi! 

«4a:fti§* ( P B S ) 2:fflv^|,ii:*i»iLv\ PB 
[0035] 20 

[ 0 0 3 6 1 ^rfe. ip^w^^zawx'mmmbit. ± 
tat t;pd ym.-(//xi,tim:^mzi\^^ixh jss: 

m-th, zm^j:mmi:. mmffimmttx^ 
H. mmEitmi^mLfz:^m(r>mmmm&t 30 
mmzmi. 

[0 0 37] tfz. *%BJi7)*MiiBS?gtC*3V^T(i, ± 

IB t T;l-o ym.tf/Xii^<r)^mizm^tiliM^t 

iMi^mmmizmizm txm^^tit&m.^i 

-t^tiztt/^X'^i. z<r)m^j:mM^tLxii, m 
^mmtihmm. mm. pummi mm 

i&L mmi mm. mT)i=i-j\^mt' ■. mmt tx 
tm^tih^mismn. mummm. mmi. f 4o 

■si^x'hh, 

[ 0 0 3 8 ] $ 4> (c. :¥mmmm.mm^:msimz 
mm-rm. mmmaz^m. ^^<r)^m-tt^h 
zbi>x^h, fsim. S3smi:i!itittz-mmm^^x 
^^mmi-ttztizx-yx. i?3g^tt*&L. m 

\im.ibm±t^ z k ifi<mx'hh . 
[00 39] (3) vsiaa** 
^m^<r>mmMi. w&mmkmmzm^-thm so 
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[0040] mm^zmt'^wmmm^mi'm 

X'M (T.I.Cohen.et al., J.Neurotrauma, 13(7) :361- 
369,1996; P.C.Francel.et al.. J.Neurosurg. ,79:742- 
751,1993; C.H.Tator et al. J.Neurosurg. ,39:52-64.1 
973; J.L.Osterholm et a 1. .Neurosurgery. .15(30): 373 

-380,1984^#M) , *l6BBcO«Mjt»fEMtif»C0:^ffi 

ixh, mui. wmmziiT'-T)Vi:i^xL. mm 
mx'^mm^ntumzm.^^. sfaj-rs^sfe^ 

[0041 ] -«tcwtiafflt LTJs. mmw§. 
mmfm,^ (.mnm) . '^mm.'&m. («% 

m) . mstt^f. (wnasifii. m^m'^mmi.zi.hmm 
mm) . mm. {^^mk. ^^^jvxmm. wm 

'mmm) . ^mmim. mmm&!mm^:(^ifi 

iiz^mmmi^^z-mxh^ . 

[0042] ^m^<r)mmm<r)ilH-A. ■f^j:hiom 

t , miumzimm^imi-z tmh, Lfzif-> 
X. wmk& {m&v^mmf^) (i, gfsp^tcio^m 

[ 0 0 4 3 ] ^fc, 1 7)i'Viymm±'SL ( sits ^m 

JStt) {cov^T«±> mzm'<<r)^t0^j:^1xXii^. 

[0044] 

{mm\ \!iT^zi?.wni%mm\.zi. -yxmm^zmm-t 

hifi. immtZflt><r)^mi^zi:y)tj:A,hm^^tlh 

[0045] C»{i?i8!E?S] xy K h ^i^y^mm . 
006EU {JiyVh^i^yB^m /I Omg, mSM 
^tItJ(tl.KIS-&**^:0 . 0 0 5%. m-^&¥4 . 6 p 
pm. ^ymn^M.ti^O. 0 1%, «*¥i^^^^«8 
97i<^\i7)Vuy^ir\'\}i7J^^. PBS {*)ywm 
0. Ams%(r>m&X'^-^t^i:o 

ym-r v u A$r^^^t^p a s ^m\^tz. 

[00461 ±tST#4.*tJt«lfi«8S?Sfci:t^P B Sfc 

1 ic*-r. 

[0047] 
[SI] 
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mmfl 1-140 103 
1 0 















1 5. 8 


1. 06 




PBS 




1. 03 



[0 048] iitmmbm^m:m3 8 5-4 1 

v\ ysn-fey (1-2%) S:fflv^-C«RAiS^t?tt^. m 
mimX'hhiS.\tX^^;< V-^J^ ( S-Smg/kg.im) 

omWSm^l.ZX^'SM^^^ (stereotaxic fram 
e) tCSl^L/^:. 

[00491 miwmm^zmm\-:^'7'-'r)vm&^:^^x 

ntataJ-fflVV «!» 5 0 T'f n# (/isec) . ^SO. 

l~5^;^'y (Hz) t^L/c. immL\tfkk±Mmt 

[0050] mm^iiTMtm^mumm'miE 

ho-;l^-ri)^«:ii6(c. Eji4'OSCEPS:^::i:5'-U. 

^(ni^i^im.. Eia^'Wi^u, scEPSrtfaiiL, ieisl^ 

(jBl^l^) . 

[00511 1 5Ec09-y hS:3Sft4i-tt, lOEfco 

S¥) t U^, «S[i&fifd 1 0EtC':>v^T(i:, KWmm. 

ix&-ttfPBS}§7S*><i,^:^?tSiE?0t (HAjtsiESf) 5 
ESr P B S*>/i>^|.ffiBit?R ( P B smm) X'^iX^iX 
m.Uc, Zix(^2mz-^^^X. 3 7X:{cWUv:=S-?S 

ffif«?:fflv \ mm'^m 3 i^tLt. 1 wuj/^com 
^&ximif^. 

[0052] #sf ccov . 1 t^m. 2 B^^&iA' 3 wrra 



oStcJ;SSS*^itKLit (01 ) , 
[0053] C*S«&1^#^] iai*''^>BJ'o*^=5rJ:^ 

it«t, 3i^ii^m{j(i:m^L^. iioig^mflHSiji 
<r>b^!Lt>tih. -U. ?tg[^ffo/cP<oscEPiiii<±i 
T'{i«2 5%tt'L*>igfflL^*>of^*>\ HA?iffil¥{i 

$^4 0%^t'iiiaL7t. ttz. HAm^x'imm^iiL 

[0054] 

tmtx. wmmm<mx'ht. tf^. m<ox 
xmmt mixmmmmx\ mmwx-h h . 
[0 0 5 5] trz. :^mcr>^mmm&, fc7;^uyis 

tt:ii^cDmt:m^^hZt^zX'0 . \ilT(OXo^j:^m 

30 xmmizx'or.d::^mm±x'^h. 

f 'fx-:^'- (^mn) im^^tnL. m^i-^tansL. ma. 

[0HolS*^:iKBB] 

[01] H Amm. p B smwrnm/mimmiza 

40 (tS^^SCEPSgfiOg^W^E-fbSr^-rHr^iS. 
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